pelagic sea-floor carbonates and are widely used in palaeoenvironmental reconstructions.
The interwoven fibre-like structures provide strength and flexibility enhancing the 24 protective function of these tests. The low-density wall fabrics may represent specific 25 adaptation for oceanic encystment life-cycles, preventing the cells from rapid sinking.
27
Calcification is rare in eukaryotes but has arisen separately as a cell-wall covering in the 28 coccolithophore, foraminifera, and dinoflagellate marine protistan plankton groups . Geochemical evidence, but also the extraordinary preservation of (Fig. 1b, c) . Thus, we can show that the 65 pristine pithonellid walls ( Fig. 1d ) are constructed from minute (~0.1μm wide), rod-like 66 crystallites, often in groups of similar orientation ( Fig. 1e-g ), which are arranged in patchwork-67 like, partly interwoven patterns (Fig. 1f, h ). These layers form a submicron-scale lamination of 68 4 the shell-wall (Fig. 1d, h) 
80
The dinoflagellate affinity of these fossils is also supported by the observation of interwoven 81 sub-micron scale crystallite wall-fabrics and the resulting laminated wall-architecture, which is 82 comparable to that seen in certain living dinoflagellates, particularly, Leonella granifera ( Fig.   83 2d-f). The characteristic interlocking of individual crystals that form the rod-like patterns is seen 84 in both L. granifera cysts (Fig. 2e) and pithonellids (Fig. 3a) . Study of extant calcareous The fine-crystalline interwoven and fibre-reinforced, perforate, laminated fabric of pithonellids 91 (Fig. 3b) forms a shell-construction that provides a balance of strength and flexibility, which is 92 crucial for maximum resilience and thus protection of the cell. Similar woven fibre structures are 93 also seen elsewhere in biominerals, such as, sea urchin tooth calcite 17 . In particular, near 94 identical structure is seen in vertebrate dental enamel fabric (Fig. 3c) , where it is largely 95 responsible for the resilience of these structures, made of an otherwise inherently weak material Ortholox binocular microscope after transferring specimens onto a glass slide. An eccentric 117 extinction cross (Fig. 1C) indicates an inclined-radial (pithonellid) crystallographic orientation.
118
Third, specimens were mounted on stubs for SEM imaging of the whole cysts and surface 119 morphology and traits. Fourth, the specimens were opened, using a scalpel, to examine internal 120 wall structure and inner surfaces of the cyst. shows various planes of the wavy lamination (seen in cross-section in figure 1h ) of the cyst-wall.
219
Note the interlocking of the individual calcite crystals resembling textile fabrics, scale bar 5 μm. 
